Scientific evidence suggests women experience more severe problems when attempting to quit smoking relative to men. Yet, little work has examined potential explanatory variables that maintain sex differences in clinically relevant smoking processes. Smoking outcome expectancies have demonstrated sex differences and associative relations with the smoking processes and behavior, including problems when attempting to quit, smoking-specific experiential avoidance, perceived barriers to quitting, and smoking abstinence. Thus, expectancies about the consequences of smoking may explain sex differences across these variables. Accordingly, the current study examined the explanatory role of smoking-outcome expectancies (e.g., long-term negative consequences, immediate negative consequences, sensory satisfaction, negative affect reduction, and appetite weight control) in models of sex differences across cessation-related problems, smoking-specific experiential avoidance, perceived barriers to quitting, and smoking abstinence. Participants included 450 (48.4% female; M age ϭ 37.45, SD ϭ 13.50) treatment-seeking adult smokers. Results indicated that sex had an indirect effect on problems when attempting to quit smoking through immediate negative consequences and negative affect reduction expectancies; on smoking-specific experiential avoidance through long-term negative consequences, immediate negative consequences, and negative affect reduction expectancies; on barriers to quitting through negative affect reduction expectancies; and on abstinence through appetite weight control expectancies. The current findings suggest that sex differences in negative affect reduction expectancies and negative consequences expectancies may serve to maintain maladaptive smoking processes, whereas appetite weight control expectancies may promote short-term abstinence. These findings provide initial evidence for the conceptual role of smoking expectancies as potential "linking variables" for sex differences in smoking variables.
Inconsistent evidence exists regarding sex differences in smoking cessation (Smith, Bessette, Weinberger, Sheffer, & McKee, 2016) . For example, a recent large-scale population based observational study failed to find sex differences for quit success (Jarvis, Cohen, Delnevo, & Giovino, 2013) . Other work hass suggested that significant sex differences exist (Smith et al., 2015) , particularly for longer term cessation outcomes (Perkins & Scott, 2008; Ward, Klesges, Zbikowski, Bliss, & Garvey, 1997) . Although much work has focused on the role of sex differences in cessation outcomes (e.g., Smith et al., 2016) , comparatively less scholarly attention has addressed smoking processes that may precede a quit attempt and be involved in the maintenance of smoking (Leventhal et al., 2007; Pang, Zvolensky, Schmidt, & Leventhal, 2014) .
Some of the most prominent smoking processes related to the maintenance and relapse of smoking have included the severity of problems experienced when attempting to quit in the past (Zvolensky, Johnson, Leyro, Hogan, & Tursi, 2009 ), smoking-specific experiential avoidance Gifford & Lillis, 2009) , and perceived barriers for quitting (Garey, Kauffman, Neighbors, Schmidt, & Zvolensky, 2016; Macnee & Talsma, 1995) . Past quit problems capture symptoms that have interfered with quit success such as weight gain, nausea, irritability, anxiety, and overall withdrawal experiences that contributed to relapse (Buckner et al., 2015) . Smoking-specific experiential avoidance assesses the degree to which a smoker smokes to avoid unwanted thoughts (such as "I wish I could have a cigarette now") or sensations, including symptoms associated with cravings and acute withdrawal, which are specifically related to smoking (Gifford & Lillis, 2009) . Perceived barriers for quitting reflect beliefs about potential barriers for quitting (Garey, Manning, et al., 2017) . Collectively, these constructs uniquely represent an array of early quit difficulties that negatively impact cessation and promote smoking maintenance.
Convergent evidence suggests that women experience worse outcomes relative to men across these smoking processes (Garey, Farris, Schmidt, & Zvolensky, 2016; Pang et al., 2014; Robles et al., 2016; Zvolensky, Farris, Schmidt, & Smits, 2014) . Such work, although promising, is limited in that it thus far has neglected to isolate mechanisms that explain the observed sex differences in cessation-related problems, smoking-specific experiential avoidance, and perceived barriers for quitting. Without understanding the mechanisms that underlie these relations, little can be done to target these risk factors from an integrative perspective. Therefore, identifying explanatory variables that may maintain these sex differences in quit success is an important next step in this line of scientific inquiry.
Smoking outcome expectancies, reflecting beliefs about the positive and negative expected consequences or effects of smoking (Gwaltney, Shiffman, Balabanis, & Paty, 2005) may help explain observed sex differences in clinically relevant smoking processes. Several influential theories and empirical studies underscore the importance of outcome expectancies as a key proximal mediator of smoking outcomes (Brandon, Juliano, & Copeland, 1999; Marlatt & Donovan, 2005) . Empirically, some work suggests that expectancies for smoking to relieve negative affect, enhance a positive experience, and suppress appetite are risk factors for quit failure (Wetter et al., 1999) . Other work has suggested that only expectancies for smoking to relieve negative affect is a risk factor for quit failure, expectancies about the negative consequences of smoking, and, surprisingly, expectancies for smoking to suppress appetite serve as protective factors of abstinence (Wetter et al., 1994) . Inconsistent findings support further research into these associations. Moreover, extant work has identified sex differences across facets of smoking expectancies, such that women often report greater expectancies for smoking to contribute to negative health and social consequences, relieve negative affect, and suppress appetite (Brandon & Baker, 1991; Pang et al., 2014; Wetter et al., 1994 Wetter et al., , 1999 . Indeed, expectancies for smoking to relieve negative affect appears to be a relatively stronger factor in maintaining smoking behavior among women versus men (Pang et al., 2014) .
In addition to observed sex differences, negative affect reduction expectancies explain relations between affective symptoms (i.e., anxiety sensitivity and perceived stress) and prior quit problems, smoking-specific experiential avoidance, and perceived barriers to cessation Garey et al., 2016; Robles et al., 2016) . These studies provide initial empirical support for smoking expectancies as explanatory mechanisms. Yet, this work has focused exclusively on the negative affect reduction facet of smoking expectancies, which limits their contribution to current understandings for smoking expectancies in smoking models of indirect effects. It may be possible that other smoking outcome expectancies also serve as important explanatory variables.
Considering that extensive scientific evidence has documented greater expectancies for smoking to relieve negative affect, greater expectancies for smoking to contribute to negative health and social consequences, and greater expectancies for smoking to suppress appetite among women, it is plausible that these smoking expectancies serve a mechanistic function in observed sex differences across smoking processes. Indeed, smokers may first develop expectancies from smoking because of experiencing these outcomes from past use (including less negative mood, short and long-term negative consequences, and appetite suppression). With persistent use, smokers may begin to develop other cognitions about use, particularly from experiences when attempting to quit, such as identification of problems experienced when attempting to quit, understanding of smokingspecific experiential avoidance, perceived greater perceived barriers for quitting. The severity of the maladaptive smoking-processes may, in part, be influenced by expectancies regarding use. Importantly, smoking expectancies are unique from the identified processes, as evinced by 73% to 94% unique variance attributable to expectancies (Robles et al., 2016) . Drawing from this theoretical model and informed by extant work and theoretical models of the negative reinforcement properties of addiction (Baker, Piper, McCarthy, Majeskie, & Fiore, 2004) , stronger beliefs about smoking to relieve negative affect may be related to severity of problems experienced when attempting to quit in the past, smoking-specific experiential avoidance, greater perceived barriers for quitting, and quit failure. Additionally, treatment-seeking smokers who expect smoking to result in more negative health and social consequences may report fewer difficulties in the variables of interest as well as be more likely to achieve quit success. Indeed, recognizing the negative consequences of smoking may support a cognitive shift in the perceived difficulties associated with quitting, such as severity of problems experienced when attempting to quit and perceived barriers to quitting. Consistent with extant work (Wetter et al., 1994 (Wetter et al., , 1999 , women report greater expectancies for smoking to suppress their appetite. This belief, in turn, may contribute to greater quit difficulties and overall less quit success.
Despite evidence for sex differences in smoking outcome expectancies and smoking processes, no work has evaluated smoking outcome expectancies as explanatory variables for the sex differences across the clinically significant variables of severity of problems experienced when attempting to quit in the past, smoking-specific experiential avoidance, greater perceived barriers for quitting, and abstinence in a test of parallel mediation. Thus, the current study evaluated five facets of smoking outcome expectancies (e.g., long-term negative consequences, immediate negative consequences, sensory satisfaction, negative affect reduction, and appetite-weight control) as explanatory variables in the relation between sex and these dependent variables (see Figure 1) . It was hypothesized that women would evince more severe quit problems, higher smoking-specific experiential avoidance, greater barriers to smoking cessation, and lower rates of smoking abstinence than men through fewer long-term negative consequence expectancies, fewer immediate negative consequences, greater negative affect reduction, and greater appetite suppression smoking expectancies. To reduce potential confounding effects that may result from shared variance across facets of expectancies (MacKinnon, Krull, & Lockwood, 2000) , parallel mediation was followed-up with simple mediation. This document is copyrighted by the American Psychological Association or one of its allied publishers.
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Method Participants
A sample of 450 treatment-seeking adult smokers who responded to study advertisements (48.4% female; M age ϭ 37.45, SD ϭ 13.50) were included in the current study. Exclusion criteria included suicidality and psychosis. Inclusion criteria for the current study included smoking at least five cigarettes per day for the last year. The racial/ethnic distribution of this sample was as follows: 86.2% White/Caucasian, 7.8% Black/ Non-Hispanic, 0.7% Black/Hispanic, 2.2% Hispanic, 0.7% Asian, and 2.4% other. At least one current (last year) Axis I diagnosis was endorsed by 43.8% of the sample, most commonly social anxiety disorder (10.2%), generalized anxiety disorder (4.4%), current major depressive episode (4.0%), and posttraumatic stress disorder (3.3%). On average, participants reported smoking 17.49 cigarettes per day (SD ϭ 9.75), had been a daily smoker for 19.13 years (SD ϭ 13.29), and had an average expired carbon monoxide level of 20.06 ppm (SD ϭ 11.92). A moderate level of tobacco dependence was observed within the sample based on the Fagerström Test for Cigarette Dependence (M ϭ 5.33, SD ϭ 2.20; Heatherton, Kozlowski, Frecker, & Fagerström, 1991) .
Procedures
Data for the present study were collected during a large, multisite randomized controlled clinical trial examining the efficacy of two smoking cessation interventions described in detail elsewhere First et al., 1994) , tobacco-related medical illnesses (Buckner et al., 2015) , Fagerström Test for Cigarette Dependence (Heatherton et al., 1991) , and Positive and Negative Affect Schedule-Negative Affect Subscale (Watson et al., 1988 (Garey, Manning, et al., 2017) ; quit problems ϭ Smoking History Questionnaire (Brown et al., 2002) , AIS ϭ smoking-specific Avoidance and Inflexibility Scale (Gifford & Lillis, 2009); BCS ϭ Barriers to Cessation Scale (Macnee & Talsma, 1995) ; Abstinence ϭ 1-week postquit abstinence (0 ϭ not abstinent, 1 ϭ abstinent). This document is copyrighted by the American Psychological Association or one of its allied publishers.
This article is intended solely for the personal use of the individual user and is not to be disseminated broadly. (Schmidt, Raines, Allan, & Zvolensky, 2016; Zvolensky et al., 2018) . Interested persons responding to community-based advertisements (e.g., flyers, newspaper ads, radio announcements) contacted the research team and were provided with a detailed description of the study via phone. Participants were then screened for initial eligibility, and if eligible, scheduled for a baseline appointment. Upon arrival at their baseline appointment, participants provided informed consent and completed a semistructured interviewed using the Structured Clinical Interview-Non-Patient Version for DSM-IV (First, Spitzer, Gibbon, & Williams, 1994) . Participants then completed a computerized self-report assessment battery as well as biochemical verification of smoking status. After completing the baseline assessments, participants were evaluated for and informed of their eligibility. The current study is based on secondary analyses of baseline data from the larger trial. Baseline data were included from all participants with complete data for the study variables regardless of eligibility for the larger trial. Only participants who reported at least five cigarettes per day for the past year were included in the current secondary analyses. All study procedures were approved by the corresponding institutional review boards.
Measures
Demographics. Demographic information included sex, age, and race. Sex was included as a predictor.
Structured Clinical Interview-Non-Patient Version for DSM-IV (SCID-I/NP). Diagnostic assessments of past year
Axis I psychopathology was conducted using the SCID-I/NP (First, Spitzer, Gibbon, & Williams, 1994) . All SCID-I/NP interviews were administered by trained research assistants or doctoral level staff and supervised by independent doctoral-level professionals. Interviews were audiotaped and the reliability of a random selection of 12.5% of interviews was checked for accuracy; there were no cases of disagreement.
Tobacco-related medical problems. A medical history checklist was used to assess current and lifetime medical problems. As in past work (Buckner et al., 2015; Farris, Zvolensky, Blalock, & Schmidt, 2014; Leventhal, Zvolensky, & Schmidt, 2011) , a composite variable was computed as an index of tobacco-related medical problems (labeled "Health"). Specifically, items in which participants indicated having ever been diagnosed (heart problems, hypertension, respiratory disease, or asthma; all coded 0 ϭ no, 1 ϭ yes) were summed and a total score was created, with greater scores reflecting the occurrence of multiple markers of tobaccorelated disease.
Fagerström Test for Cigarette Dependence (FTCD).
The FTCD (Fagerström, 2012; Heatherton et al., 1991 ) is a six-item self-report scale that was used to assess gradations in tobacco dependence. Scores range from 0 to 10, with higher scores reflecting high levels of physiological dependence on nicotine. The internal consistency in this sample was acceptable (␣ ϭ .57).
Positive and Negative Affect Schedule (PANAS). The PA-NAS (Watson, Clark, & Tellegen, 1988) measured the extent to which participants experienced 20 different feelings and emotions on a scale ranging from 1 (very slightly or not at all) to 5 (extremely) in the last month. The measure yields two factors, negative affect (NA) and positive affect (PA), and has strong documented psychometric properties (Watson et al., 1988) . The NA subscale was used in the current study (␣ ϭ .91).
Smoking Consequences Questionnaire (SCQ). The SCQ (Brandon & Baker, 1991 ) is a measure that examined smoking expectancies on a 10-point scale for likelihood of occurrence, ranging from 0 (completely unlikely) to 9 (completely likely). The traditional 50-item measure used a four-factor structure. However, a recent study consisting of two independent samples of adult smokers provided evidence for a five-factor structure (Garey, Manning, et al., 2017) . The five-factor structure consisted of 35-items assessing outcome expectancies associated with (a) longterm negative consequences, (b) immediate negative consequences, (c) sensory satisfaction, (d) negative affect reduction/ reinforcement, and (e) appetite-weight control. The five-factor SCQ structure demonstrated appropriate construct, convergent, discriminant and predictive validity as well as stability across sex and time among treatment seeking smokers (Garey, Manning, et al., 2017) ; thus, this structure was determined to be more appropriate for the present sample. The SCQ subscales demonstrated acceptable to excellent internal consistency in the present study (long-term consequences: ␣ ϭ .89; immediate consequences: ␣ ϭ .78; sensory satisfaction: ␣ ϭ .93; negative reinforcement: ␣ ϭ .93; appetite control: ␣ ϭ .91).
Smoking History Questionnaire (SHQ). The SHQ is a selfreport questionnaire used to assess smoking history (e.g., onset of regular daily smoking), pattern (e.g., number of cigarettes consumed per day), and problematic symptoms experienced during last quit attempts (e.g., weight gain, nausea, irritability, and anxiety; Brown, Lejuez, Kahler, & Strong, 2002) . As in past work (Zvolensky, Lejuez, Kahler, & Brown, 2003) , a mean composite score of severity of problem symptoms experienced during past quit attempts was derived from this measure. Specifically, this measure includes 17 items such as "While trying to quit, how serious have each of the following problems been for you?" Items were rated on a 1 (not at all) to 5 (extremely) Likert scale. The severity of these items was summed and divided by 17 to compute the mean composite score. The SHQ was also used to describe the sample smoking history.
Smoking-specific Avoidance and Inflexibility Scale (AIS). The AIS assessed experiential avoidance related to smoking (Gifford & Lillis, 2009) . Participants responded to 13-items according to a Likert scale ranging from 1 (not at all) to 5 (very much). Items included "How likely is it that these feelings will lead you to smoke?" and "To what degree must you reduce how often you have these thoughts in order not to smoke?" The AIS has demonstrated good internal consistency (Gifford & Lillis, 2009 ). Higher scores represent more smoking-based experiential avoidance in the presence of uncomfortable or difficult sensations or thoughts, whereas lower scores suggest more ability to accept difficult feelings or thoughts without allowing them to trigger smoking. Past work has found good convergent and predictive validity of the AIS for smoking processes (Farris, Zvolensky, DiBello, & Schmidt, 2015; Zvolensky et al., 2014) . In the present study, we used the total AIS score (␣ ϭ .93).
Barriers to Cessation Scale (BCS). The BCS (Macnee & Talsma, 1995 ) is a 19-item self-report assessment of perceived barriers to or stressors resulting from smoking cessation (e.g., "Feeling less in control of your moods"). Responses are provided on a four-point Likert scale ranging from 0 (not a barrier) to 3 (large barrier). The BCS has demonstrated strong psychometric properties in a sample of treatment seeking smokers (Garey, Jardin, et al., 2017) . The BCS total score demonstrated strong internal consistency in the present study (␣ ϭ .89).
Abstinence. Self-reported smoking status was assessed inperson at the 1-week follow-up. The Timeline Follow-Back procedure (Brown et al., 1998; Sobell & Sobell, 1992 ) was used to assess cigarette consumption for each day for the first 7 days postquit. The assessment has demonstrated good reliability and validity with biochemical indices of smoking (Sobell & Sobell, 1996) . Abstinence was verified by expired carbon monoxide (CO), using a CMD/CO Series Carbon Monoxide Monitor (Model 3110; Spirometrics, Inc., Auburn, ME). Self-reported abstinence was overridden by a positive expired CO reading (Ͼ4 ppm; Perkins, Karelitz, & Jao, 2013) . Abstinence was defined as self-reported no smoking, not even a puff, in the 7 days prior to the 1-week assessment and biochemical verification of abstinence (i.e., ppm Ͻ5 ppm). Of the 384 participants eligible for the larger trial, 114 self-reported abstinence at the 1-week follow-up. Biochemical verification confirmed abstinence in 79 of those participants. An intent-to-treat model was used to evaluate 1-week smoking abstinence (0 ϭ smoked, 1 ϭ abstinent). Specifically, 163 participants had missing data at the 1-week follow-up and were therefore coded as having smoked. Ultimately, 79 participants were identified as abstinent at the 1-week follow-up and 305 were identified as having smoked.
Data Analytic Strategy
First, descriptive statistics and correlations were examined among study variables. Next, parallel mediation (multiple mediator) analyses were conducted using PROCESS (Preacher & Hayes, 2008) , a conditional process model that uses an ordinary least squares-based path analytical framework to test for both direct and indirect effects (Hayes, 2013) . Four independent models were conducted to examine the simultaneous role of smoking expectancies (five SCQ subscales: Long-Term Consequences, Immediate Consequences, Sensory Satisfaction, Negative Reinforcement, and Appetite Control) in the association between sex and the four dependent variables: severity of prior quit problems (quit problems, Model 1), smoking-specific experiential avoidance (AIS, Model 2), barriers to smoking cessation (BCS, Model 3), and abstinence (Model 4). Model 4 used a subset of participants eligible for the larger trial (N ϭ 384). Covariates included presence of an Axis I disorder, tobacco-related medical problems (Health), cigarette dependence (FTCD), and negative affectivity (PANAS-NA) because past work has indicated these variables are related to outcome expectancies for smoking and the studied dependent variables (Garey et al., 2016; Garey, Manning, et al., 2017) ; treatment condition also was controlled for in the abstinence model. Preacher and Hayes' (2008) parallel mediation technique allows for one dependent variable, one predictor, and more than one simultaneous explanatory/mediator variable. Standard errors of indirect effects are estimated using bootstrapping, which addresses the typically nonnormal and asymmetric distribution of the standard error of product terms. In parallel mediator models, the indirect effect for each statistical mediator (e.g., a 1 b 1 or a 2 b 2 ) is tested while controlling for all other mediators, which affords the testing of competing theoretical mechanisms (Hayes, 2013) . Tests of simple mediation were conducted to supplement parallel mediation models. All indirect effects were subjected to 10,000 bootstrap resamplings. A 95% confidence interval (CI) estimate was derived for significance testing (Hayes, 2013) .
Effect size in mediation analysis was assessed with the completely standardized indirect effect size (ES), represented as the indirect effect of a one-unit change in the standardized predictor (1 unit ϭ 1 standard deviation) on the standardized outcome. ES is interpreted as small (0.01), medium (0.09), and large (0.25; Preacher & Kelley, 2011) .
Results

Zero-Order Correlations
All descriptive statistics and bivariate correlations are presented in Table 1 . Point-biserial correlation coefficients indicated that women reported significantly higher smoking expectancies across all SCQ subscales (rs range ϭ .11-.26, all ps Ͻ .05), except Sensory Satisfaction. Women also reported more severe quit problems (r ϭ .32, p Ͻ .001, AIS, r ϭ .16, p ϭ .001, and BCS, r ϭ .23, p Ͻ .001). All SCQ subscales positively and significantly correlated with one other (rs range ϭ .12-.47, all ps Ͻ .05), except Immediate Consequences and Sensory Satisfaction (r ϭ Ϫ.10, p ϭ .04), and with dependent variables (rs range ϭ .13-.52, all ps Ͻ .01). All dependent variables significantly correlated (rs range ϭ .38 -.58, p Ͻ .001).
Parallel Mediation Analyses
Model 1 tested the indirect association between sex and quit problems through SCQ subscales. Regression coefficients are presented in Table 2 Model 4 tested the indirect association between sex and abstinence through SCQ subscales. Log odds coefficients are presented in Table 2 . Individual tests of parallel mediation supported a significant indirect effect for sex on abstinence through Appetite Control (a 4 b 4 ϭ .22, 95% CI [.048, .439]). Examination of indirect effects suggested that being female indirectly related to increased abstinence though increased Appetite Control expectancies. 
Simple Mediation Analyses
Discussion
The current study tested the indirect effect of sex on clinically significant variables of severity of problems experienced (e.g., withdrawal, negative mood) when attempting to quit in the past, smoking-specific experiential avoidance, greater perceived barriers for quitting, and short-term abstinence through smoking outcome expectancies. As hypothesized, results indicated that sex had an indirect effect on all dependent variables through select smoking outcome expectancies. Further, all effects were observed after controlling for competing smoking outcome expectancies, mental illness, tobacco-related medical illness, cigarette dependence, and propensity toward experiencing negative affect.
Consistent with the negative reinforcement model of addiction (Baker et al., 2004) , the current findings suggest that substantive sex differences in negative affect reduction expectancies may be related to more maladaptive cognitive-affective smoking pro- (Macnee & Talsma, 1995) .
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cesses. Specifically, women tended to expect smoking to relieve negative affect states and symptoms more than men, which contributed to more severe quit problems, less flexibility when responding to smoking-specific internal cues, and more perceived barriers to cessation. These findings are consistent with prior work that has implicated smoking to relieve negative affect as a more pertinent expectancy in maintaining smoking behavior among women versus men (Pang et al., 2014) . The current work further developed this research by identifying how such differences contribute to distal smoking processes that may maintain smoking. Beyond negative reinforcement smoking outcome expectancies, evidence emerged for the relevance of immediate and long-term negative consequences in tested models with smoking processes. Immediate negative consequences were found to be a statistically significant explanatory variable for the effect of sex on severity of problems experienced when attempting to quit in the past and smoking-specific experiential avoidance whereas long-term negative consequences mediated sex differences on smoking-specific experiential avoidance. The present results are consistent with previous findings that social stigmatization around smoking is more commonly experienced among women versus men (Woo, 2012) . Theoretically, women with more strongly held expectancies about the negative consequences may be more perceptive of difficulties when attempting to quit in the past and more cognizant of their tendency to respond inflexibly to smoking-specific cues because of their increased attention to experiences and challenges. Importantly, these findings should be considered in the context of cigarette dependence. Specifically, a potential negative consequence of smoking is cigarette dependence. Smokers who perceived this as a core negative consequence may be experiencing greater cigarette dependence. Subsequently, these smokers may have greater difficulty quitting and report more maladaptive cognitive perceptions of smoking and quitting.
Although appetite weight control expectancies did not mediate sex difference in the smoking process, results implicated appetite weight control expectancies as the only mediator for sex differences in abstinence. While current data support that women expect smoking to suppress appetite to a higher degree than men, having Note. Statistically significant indirect effects are in boldface type. a, b, c, and c' represent unstandardized regression coefficients: a ϭ direct effect of sex on mediator; b ϭ direct effect of mediator on outcomes; c ϭ total effect of sex on outcome, without accounting for mediators; c' ϭ direct effect of sex on outcomes when accounting for mediators; a n b n ϭ specific indirect effect through identified mediator. 95% CI for indirect effects were bias corrected and subjected to 10,000 bootstrap samples. Covariates for all models included the following: presence of Axis 1 (First et al., 1994) , tobacco-related medical illnesses (Buckner et al., 2014) ; AIS ϭ Avoidance and Inflexibility Scale (Gifford & Lillis, 2009) ; BCS ϭ Barriers to Cessation Scale (Macnee & Talsma, 1995) (Garey, Manning, et al., 2017) ; Quit problems ϭ Smoking History Questionnaire (Brown et al., 2002) .
this belief encouraged abstinence, instead of hindering it. The association between greater appetite weight control expectancies and abstinence was also found by Wetter and colleagues (1994) . Other work (see Wetter et al., 1999) , however, found the opposite effect. It may be that these expectancies are more malleable and likely to change during treatment, which results in greater abstinence. In light of mixed findings between the current and past research (Wetter et al., 1994 (Wetter et al., , 1999 , additional work is needed to fully understand the association between appetite weight control expectancies and abstinence as well as how change in these expectancies during treatment may influence abstinence across sex. The current findings uniquely bridge seemingly disparate lines of scientific inquiry devoted to (a) understanding sex differences in smoking expectancies (Pang et al., 2014) and (b) elucidating underlying mechanisms that contribute to smoking processes that maintain the addiction and contribute to relapse (Brown et al., 2002; Cropsey et al., 2014; Slopen et al., 2013) . Prior to the current investigation, theoretical and empirical models had yet to consider the concurrent role of smoking expectancies in sex differences in smoking processes. Overall, women reported significantly higher endorsement of all five expectancies and all five expectancies were significantly associated with all three dependent variables if examined independently. Given these associations it is possible that the absence of mediation effects for sensation seeking and appetite weight control were due to their shared variance with the other three expectancies to the extent that they were no longer associated with dependent variables when controlling for the other three. This matter is noteworthy considering that appetite weight control emerged as a mediator for all models when evaluated in tests of simple mediation. Thus, the shared variance between negative reinforcement expectancies and appetite weight control (20%) may have masked the role of appetite weight control in the tested models.
The theoretical implications of the present findings arise from examining the unique contributions of specific smoking expectancies as potential "linking variables" for sex differences in smoking dependent variables even after controlling for other smoking expectancies and the fact that indirect patterns differ across smoking constructs. Further, the theoretical contribution of the present investigation stems from the statistical test of parallel mediation that controlled for other expectancies while testing the indirect effect of an identified expectancy. Such an approach strengthens confidence in the observed findings and provides justification for further examination of the significant explanatory expectancies (i.e., long-term negative consequences, immediate negative consequences, and negative affect reduction) in sex specific models of smoking. Despite the rigorous statistical approach used, findings should be considered in the context of potential confounding effects (MacKinnon et al., 2000) and highlight the importance of isolated mediation when examining related constructs. Thus, on the basis of present findings, it is recommended simple mediation be conducted as an adjunct to parallel mediation and findings be contextualized in the strengths and limitations of each analytic approach.
Clinically, the present data provide empirical evidence for sexspecific treatment approaches that target smoking expectancies. Indeed, it may be relatively more helpful to address expectancies for smoking to relieve negative affect and expectancies about the negative consequences of smoking among women than men because of the tendency for women to hold stronger beliefs about these outcomes and their demonstrated impact on smoking processes that may interfere with the quit process. For example, the association between these expectancies and smoking processes could be integrated into a motivational interviewing or acceptancebased approach to smoking cessation (Bommelé et al., 2017; Hettema & Hendricks, 2010) or presented as additional psychoeducation in standard smoking cessation treatment. Moreover, clinicians may consider using cognitive-behavioral strategies to challenge maladaptive beliefs about smoking (i.e., negative reinforcement expectancies) and explore how expectancies about negative consequences of smoking develop and relate to client's smoking patterns. As supported by the present investigation, such an approach may be particularly relevant for women.
The study implications should be considered in the context of its limitations. First, participants were primarily White/Caucasian, treatment-seeking smokers. Replication work is needed among a sample of ethnically/racially diverse smokers who are not seeking treatment to validate the generalizability of the observed pathways. Second, the nature of the data did not permit testing of temporal sequencing. Future work is needed to determine the directional effects of these relations. Third, this study used self-report measures. Future work would benefit from using a multimethod approach such as interview assessments or implicit tests of smoking expectancies. Fourth, another potentially fruitful extension of this research is to consider potential moderators of the unique effects of specific expectancies on dependent variables, such as age, executive functioning, or related constructs. Fifth, despite statistically significant findings, the observed effects sizes were relatively small. Thus, the clinical impact of the present work should be interpreted with caution. Last, although the current study examined multiple dimensions of smoking expectancies, it is possible that other psycho-social constructs, such as smoking motives, may explain the observed sex differences in the studied dependent variables. To increase current theoretical and empirical understanding for sex differences in smoking processes, additional potential explanatory variables should be tested.
Overall, findings offer a unique perspective for the role of smoking expectancies in observed sex differences among smoking processes as well as the relative robustness of their contribution. The significant pathways suggest that different smoking expectancies (including negative affect reduction, immediate and long-term consequences, and appetite weight control) may be more pertinent to certain smoking outcomes than other expectancies. Within these models, negative affect reduction may serve as a key risk factor that contributes to a wide array of maladaptive cognitive smoking processes and explains sex differences in these processes. Moreover, the present study identified women as a group at greater risk for more severe maladaptive smoking processes and behavior through select smoking expectancies. This is not to say, however, that the tested indirect effects are nonsubstantial for men but that the indirect effect may be more clinically relevant for women. Future work is needed to examine the tested indirect effects in a multiple-group analysis to parse out the indirect effects across each sex. Additionally, strategic steps should be used to test the current pathways on a sample of ethnically diverse smokers interested in quitting. An important first step is to educate researchers on the most appropriate methods to recruit these often to difficult to enroll smokers (Brodar et al., 2016) . Such tactics should them be used as part of a smoking cessation trial targeting ethnically diverse smokers. Finally, this area of research could benefit from continued investigation of the concurrent role of smoking outcome expectancies in sex differences among alternative smoking constructs.
